Modulation of bone morphogenic protein signalling alters numbers of astrocytes and oligodendroglia in the subventricular zone during cuprizone-induced demyelination.
The adult subventricular zone (SVZ) is a potential source of precursor cells to replace neural cells lost during demyelination. To better understand the molecular events that regulate neural precursor cell responsiveness in this context we undertook a microarray and quantitative PCR based analysis of genes expressed within the SVZ during cuprizone-induced demyelination. We identified an up-regulation of the genes encoding bone morphogenic protein 4 (BMP4) and its receptors. Immunohistochemistry confirmed an increase in BMP4 protein levels and also showed an increase in phosphorylated SMAD 1/5/8, a key component of BMP4 signalling, during demyelination. In vitro analysis revealed that neural precursor cells isolated from demyelinated animals, as well as those treated with BMP4, produce more astrocytes. Similarly, there were increased numbers of astrocytes in vivo within the SVZ during demyelination. Intraventricular infusion of Noggin, an endogenous antagonist of BMP4, during cuprizone-induced demyelination reduced pSMAD1/5/8, decreased astrocyte numbers and increased oligodendrocyte numbers in the SVZ. Our results suggest that lineage commitment of SVZ neural precursor cells is altered during demyelination and that BMP signalling plays a role in this process.